Abstract : In this paper, a novel hybrid system is proposed for plug-in hybrid electric vehicles. The novel hybrid system has two motors, one clutch, and a 2-speed automated manual transmission. Combining two motors rather than using a single motor improves efficiency. By properly using the clutch and synchronizer, the engine start function is implemented via the P2-motor without a starter motor, and a series drive mode that can be used when the battery is fully discharged or cannot generate power due to a fault. However, the automated manual transmission has a problem of power disconnection during shifting that can be solved by driving with a P3-motor during power disconnection. During the shift, the P2-motor can be used to quickly synchronize the input shaft speed and output shaft speed of the transmission. A backward simulator based on dynamic programming for a novel hybrid system is developed, and it is used to evaluate potential fuel economy.
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